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3.1. The role of the slit’s length a on the disc’s and slit’s deformation 
7KHLQIOXHQFHRIWKHFUDFN¶VOHQJWKRQWKHGLVF¶VGHIRUPHGVKDSHLVXVXDOO\LJQRUHGVLQFHPRVWH[LVWLQJVROXWLRQV
DUHEDVHGRQWKHµVKRUWFUDFN¶DVVXPSWLRQ7KHVROXWLRQRXWOLQHGLQ6HFWLRQLVUHOLHYHGIURPWKLVUHVWULFWLRQ,WLVWKXV
SHUPLWWHGWRVWXG\LQMX[WDSRVLWLRQWZRJHRPHWULHVLHRQHZLWKDµVKRUW¶VOLWDQGRQHZLWKDµORQJ¶RQHXQGHULGHQWLFDO
ORDGLQJFRQGLWLRQV,QWKLVGLUHFWLRQWZRGLVFVZLWK52 PDQGZ PPDGHRI300$DEULWWOHDQGPRUHRU
OHVVOLQHDUO\HODVWLFPDWHULDOZLWKPRGXOXVRIHODVWLFLW\( *3DDQG3RLVVRQ¶VUDWLRȞ DUHFRQVLGHUHG7KH
ORDGLVDVVXPHGDFWLQJSDUDOOHOWRWKHVOLW¶VORQJD[LVLH RI  R3ODQHVWUDLQFRQGLWLRQVSUHYDLODQGWKHUHIRUHLWKROGV
WKDWț ±Ȟ7KHVOLW¶VZLGWKEHTXDOVPPDW\SLFDOYDOXHLQSUDFWLFH5HJDUGLQJ/HTLW LVVHW) IRUERWK
JHRPHWULHV)RUWKHµVKRUW¶VOLWLWKROGVWKDWa 52ZKLOHIRUWKHµORQJ¶RQHLWLVDVVXPHGWKDWa 52
)RUWKHDVDERYHQXPHULFDOYDOXHVWKHGHIRUPHGGLVFDQGVOLWDUHGUDZQLQ)LJXQGHUWKHVDPHVFDOH&KDUDFWHULVWLF
YDOXHVRIWKHGLVSODFHPHQWFRPSRQHQWVXYDUHDOVRVKRZQ,WLVREYLRXVWKDWWKHGLIIHUHQFHVEHWZHHQWKHWZRFDVHV
FDQQRWEHLJQRUHG,WLVPHQWLRQHGIRUH[DPSOHWKDWWKHGLVSODFHPHQWRIWKHPLGSRLQWRIWKHVOLW¶VORQJHGJHQRUPDOWR
WKHORDGGLUHFWLRQIRUWKHµORQJ¶VOLWLVDOPRVWWZRWLPHVWKDWRIWKHµVKRUW¶RQH:KDWLVPRUHLPSRUWDQWKRZHYHULV
WKDWHYHQIRUWKHGLVF¶VERXQGDU\WKHUROHRIWKHVOLW¶VOHQJWKLVQRWQHJOLJLEOH3RLQW52LVGLVSODFHGRXWZDUGVE\
PPIRUWKHGLVFZLWKWKHµVKRUW¶VOLWZKLOHWKHUHVSHFWLYHYDOXHIRUWKHGLVFZLWKWKHµORQJ¶VOLWLVPPLH
PRUHWKDQKLJKHU6LPLODUO\IRUWKHSRLQW52WKHUHVSHFWLYHYDOXHVIRUWKHFRUUHVSRQGLQJGLVSODFHPHQWFRP
SRQHQWVDUHHTXDOWRPPDQGPPLHWKHUHLVDGLIIHUHQFHZKLFKDJDLQDSSURDFKHV
3.2. The role of the disc’s material  
7KHVHFRQGIDFWRUZKLFKLVDOVRRYHUORRNHGLQPRVWSUDFWLFDODSSOLFDWLRQVRIWKH%UD]LOLDQGLVFWHVWLVWKHUHODWLYH
VWLIIQHVVRIWKHGLVF¶VDQGMDZ¶VPDWHULDOV8VXDOO\WKHMDZ¶VVWLIIQHVVLVFRQVLGHUHGLQILQLWHKRZHYHUWKLVLVQRWWKH
FDVHZKHQIRUH[DPSOHPDUEOHGLVFVDUHWHVWHG,WLVWREHKHUHHPSKDVL]HGWKDWWKHLQIOXHQFHRIWKHVSHFLILFIDFWRURQ
WKHVWUHVVILHOGLVRQO\LQGLUHFW,WGLFWDWHVWKHOHQJWKRIWKHFRQWDFWDUFGHYHORSHGµVRIW¶GLVFVGHYHORSORQJHUFRQWDFW
DUFVDQGXQGHUVSHFLILFFRQGLWLRQVLQGLFDWHGE\0HOORUDQG+DZNHV>@VLQFHPD\OHDGWRHUURQHRXVUHVXOWV
2QWKHFRQWUDU\WKHLQIOXHQFHRIWKHGLVF¶VVWLIIQHVVRQWKHGLVSODFHPHQWILHOGLVVWUDLJKWIRUZDUG(VSHFLDOO\IRUGLVFV
PDGHRIUHODWLYHO\µVRIWPDWHULDOV¶RQHFDQREVHUYHHYHQYLRODWLRQRIWKHERXQGDU\FRQGLWLRQVFRQFHUQLQJWKHVWUHVV
IUHHVOLW¶VOLSVVLQFHWKHVOLW¶VOLSVPD\FRPHLQWRPXWXDOFRQWDFWJLYLQJELUWKWRQRUPDODQGVKHDUFRQWDFWVWUHVVHV
,QRUGHUWRH[SORUHWKHVSHFLILFDVSHFWGLVFVZLWK52 PZ PDQGE PDUHFRQVLGHUHGPDGHRI
WZRPDWHULDOVZLWKFRQVLGHUDEO\GLIIHUHQWHODVWLFPRGXOL7KHILUVWRQH( *3DȞ LVDUHODWLYHO\VRIWSRURXV
VWRQHFRPPHUFLDOO\NQRZQDVµFRQFK\OLDWHV¶LHVKHOOVWRQHXVHGE\DQFLHQW*UHHNVIRUWKHFRQVWUXFWLRQRI=HXV
7HPSOHDW2O\PSLDDUFKDHRORJLFDOVLWHZKLOHWKHVHFRQGRQH( *3DȞ LVDµKDUG¶SRURXVVWRQHIURP&UHWH
)LJ7KHGHIRUPHGGLVFDQGVOLWIRUDa 52DQGEa 52GRWWHGOLQHVUHSUHVHQWWKHXQGHIRUPHGFRQILJXUDWLRQV
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LVODQGNQRZQXQGHUWKHFRPPHUFLDOQDPHµ$OIRSHWUD¶7KUHHGLUHFWLRQVIRUWKHORDG¶VD[LVRIV\PPHWU\ZHUHVWXGLHG
LHRQHSDUDOOHOWRWKHVOLW¶VORQJHGJH RI  RRQHQRUPDOWRLW RI  RDQGDQLQWHUPHGLDWHRQHZLWK RI  R
7KHGHIRUPHGFRQILJXUDWLRQVDUHSORWWHGLQ)LJZKHUHWKHXSSHUOLSLVPDUNHGUHG,WLVHYLGHQWWKDWLQFDVHRI
µFRQFK\OLDWHV¶WKHVWUHVVIUHHOLSVDVVXPSWLRQLVYLRODWHGIRUERWK RI  RDQG RI  R)LJVEF7KHOLSVDUHHLWKHU
LQFRQWDFW RI  RRUWKH\µRYHUODS¶HDFKRWKHU RI  RLHLQWHUFKDQJHWKHLUOHYHODSKHQRPHQRQVWXGLHGE\3D]LV
HWDO>@IRULQILQLWHGRPDLQV$OWKRXJKWKHODWWHULVMXVWWKHLQDELOLW\RIWKHHODVWLFVROXWLRQWRFRSHZLWKµLOOSRVHG¶
SUREOHPVUDWKHUWKDQDQDFWXDOO\REVHUYDEOHSKHQRPHQRQLWFOHDUO\GHVLJQDWHVYLRODWLRQRIWKHERXQGDU\FRQGLWLRQV
)RUWKHGLVFPDGHRIµ$OIRSHWUD¶QRFRQWDFWRIWKHOLSVLVREVHUYHGDOWKRXJKIRU RI  RWKH\DSSURDFKHDFKRWKHU
$QRWKHULQWHUHVWLQJFRQFOXVLRQGUDZQIURP)LJLVWKDWIRULQWHUPHGLDWHDQJOHV RI LHGLIIHUHQWIURPRDQGR
WKHORQJLWXGLQDOD[LVRIWKHVOLWH[KLELWVDURWDWLRQWHQGHQF\ZKLFKLVPRUHHYLGHQWIRUWKHµVRIW¶GLVF7KLVURWDWLRQZDV
UHFHQWO\ TXDQWLILHG H[SHULPHQWDOO\ XVLQJ WKH'LJLWDO ,PDJH &RUUHODWLRQ ',& WHFKQLTXH >@$OWKRXJK UHODWLYHO\
µVPDOO¶WKLVURWDWLRQWHQGHQF\FRXOGEHFRPHFUXFLDOVLQFHLWLVUHVSRQVLEOHIRUWKHJHQHUDWLRQRIIULFWLRQDOVWUHVVHV
DORQJ WKHGLVFMDZFRQWDFW DUFZKLFK DUH QHFHVVDU\ WRPDLQWDLQ JOREDO HTXLOLEULXP >@)RU VSHFLILF FDVHV WKHVH
IULFWLRQDOVWUHVVHVFDQGUDVWLFDOO\DOWHUWKHVWUHVVILHOGHVSHFLDOO\LQWKHLPPHGLDWHYLFLQLW\RIWKHFRQWDFWDUF
'LVFXVVLRQ
,QSRODUFRRUGLQDWHVDQGGHQRWLQJE\ WKHUHDOSDUWRIFRPSOH[IXQFWLRQVWKHVWUHVVHVRQWKHGLVFDUHH[SUHVVHGDV
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E
)LJD'LVWULEXWLRQRIVWUHVVHVDORQJWKHGLVF¶VSHULSKHU\/2E7KHVWUHVVYDULDWLRQDORQJ[D[LV
,QWURGXFLQJDJDLQ(TVDQGLQ(TIRUWKHPRGXOXVDQGDUJXPHQWRIȗDQGVHWWLQJU 52WKHVWUHVVHVDORQJ
/2FDQEHREWDLQHG)RU52 PZ Pa 52E P)  RI  RGDWDWKDWIRUDGLVFPDGHRI300$
DQG3IUDPH N1UHVXOWWRDFRQWDFWVHPLDUFHTXDOWRȦȠ§R>@WKHVHVWUHVVHVDUHSORWWHGLQ)LJD,WLVVHHQWKDW
HYHQZKHQWKHVOLW¶VOHQJWKLVFRPSDUDEOHWR52DOODVVXPSWLRQVPDGHSDUWLFXODUO\WKHLQILQLW\FRQFHSWOHDGWRUHVXOWV
GHILQLWHO\DFFHSWDEOHDWOHDVWFRQFHUQLQJWKHIXOILOOPHQWRIWKHERXQGDU\FRQGLWLRQV
+DYLQJHQVXUHGWKHYDOLGLW\RIWKHVROXWLRQLWLVSRVVLEOHWRSURFHHGLQWKHGLUHFWLRQRIH[SORULQJWKHEHKDYLRURI
WKHVWUHVVILHOGLQWKHLPPHGLDWHYLFLQLW\RIWKHVOLW¶VFURZQ6HWWLQJLQWKHSUHYLRXVIRUPXODH I RDQGIRUH[DFWO\
WKHVDPHDVDERYHQXPHULFDOGDWDWKHVWUHVVHVı[ ıUı\ ıĳDQGı[\ ıUĳDUHREWDLQHGDORQJ[D[LV7KHUHVXOWVDUH
SORWWHGLQ)LJE:KDWLVWREHHPSKDWLFDOO\KLJKOLJKWHGLVWKDWIRUILQLWHEYDOXHVWKHVWUHVV \V UHPDLQVILQLWHWRR
$VDUHVXOWWKHFRQFHSWRIµVWUHVVLQWHQVLW\¶EHFRPHVPHDQLQJOHVVJLYLQJLWVSODFHWRWKDWRIµVWUHVVFRQFHQWUDWLRQ¶,WLV
WKXVFRQFOXGHGWKDWWKHUROHRIVOLW¶VZLGWKEEHFRPHVRIXWPRVWLPSRUWDQFHVLQFHLWJRYHUQVWKHOLPLWLQJORDGWKDW
FDXVHVIUDFWXUHDQGWKHUHIRUHLWGLFWDWHVWKH.,&YDOXHVDVWKH\DUHREWDLQHGIURPWKH&&1%'WHVWLHIRU RI  R
,QWKLVFRQWH[WWKHUROHRIELVKHUHIXUWKHUH[SORUHGLQUHODWLRQWRLWVLQIOXHQFHRQWKHGLVWRUWLRQRIWKHGLVFDQGWKH
VOLWDQGDOVRRQWKHVWUHVVFRQFHQWUDWLRQ$VDILUVWVWHSWKHFDSDELOLW\RIWKHSUHVHQWVROXWLRQWRFRSHZLWKVOLWVRIVL]H
ZHOOFRPSDUDEOH WR WKHGLVF¶V UDGLXV LVH[SORUHGE\GUDZLQJ WKHGHIRUPHGVKDSHRIDGLVFPDGHRI300$52 
PZ PZLWKVOLW¶VGLPHQVLRQVHTXDOWRa 52DQGE a PP$QLQWHUPHGLDWHORDGLQFOLQDWLRQDQJOH
HTXDOWR RI  RLVFKRVHQ7KHUHVXOWVDUHSORWWHGLQ)LJD%HVLGHVWKHH[SHFWHGEHKDYLRXURIWKHGLVFVKULQNVDORQJ
WKHORDGOLQHDQGH[SDQGVQRUPDOO\WRLWLWLVZRUWKQRWLQJWKHVOLW¶VGHIRUPHGVKDSH,WVD[LVURWDWHVZKLOHLWVERXQGDU\
H[KLELWVDNLQGRIµVOLS¶7KLVFDQEHREVHUYHGE\WKHIDFWWKDWWKHPLGSRLQWRIWKHVOLW¶VOHIWVKRUWHGJHFRORUFKDQJH
SRLQWPRYHGXSZDUGVWKH UHGVHJPHQW LVVKRUWHUZKLOH WKHUHVSHFWLYHSRLQWRI WKHVOLW¶V ULJKWVKRUWHGJHPRYHG
GRZQZDUGVWKHUHGVHJPHQWLVKHUHORQJHU7KHVSHFLILFEHKDYLRULVTXLWHVLPLODUWRWKDWGHVFULEHGE\3D]LVHWDO
>@IRUDQLQILQLWHSODWHZLWKDQHOOLSWLFDOKROHDJDLQYHULI\LQJTXDQWLWDWLYHO\WKHYDOLGLW\RIWKHSUHVHQWVROXWLRQ
$VDVHFRQGVWHSWKH6WUHVV&RQFHQWUDWLRQ)DFWRU6&)GHILQHGDVWKHUDWLRRIı\RYHUWKHDPSOLWXGH3FRIWKH
SDUDEROLFGLVWULEXWLRQRI WKHH[WHUQDOO\DSSOLHGORDG LVSORWWHGDJDLQVW WKHVOLW¶VZLGWK,W LVDVVXPHGWKDW RI  RLQ
RUGHUIRUWKHFRQILJXUDWLRQWRVLPXODWHWKDWRIWKHVWDQGDUGL]HGWHVWIRUWKHGHWHUPLQDWLRQRI)UDFWXUH7RXJKQHVV.,&
7KHUDQJHRIEYDOXHVVWXGLHGPPEPPFRUUHVSRQGVWRWKHZLGWKRIWKHVOLWVPDFKLQHGLQURFNOLNHPDWHULDOV
LQFDVH.,&LVWREHGHWHUPLQHG7KHUHVXOWVDUHSORWWHGLQ)LJE$VLWFDQEHVHHQIURPWKHVNHWFKHPEHGGHGLQ)LJ
E WZRSRLQWVDUHFRQVLGHUHG7KHFRUQHURI WKH VOLW SRLQW&DQG WKHPLGSRLQWRI WKH VOLW¶V VKRUWHGJH SRLQW7
UHSUHVHQWLQJWKHWKHRUHWLFDOFUDFNWLSLQFDVHWKHVOLWZHUHDPDWKHPDWLFDOGLVFRQWLQXLW\ZLWKE ,WLVHYLGHQWWKDWWKH
LQIOXHQFHRIERQWKHPDJQLWXGHRI6&)LVWUHPHQGRXV)RUEYDOXHVH[FHHGLQJPPWKH6&)LVDOPRVWLQGHSHQGHQW
IURPEDWOHDVWIRUSRLQW7)RUVPDOOHUYDOXHVLWLQFUHDVHVDEUXSWO\UHDFKLQJDYDOXHHTXDOWRDERXWIRUE PP
ZKLFKLVWKHQDUURZHVWVOLWWKDWFDQEHPHFKDQLFDOO\PDFKLQHGLQSUD[LV7KH6&)DWSRLQW&LVFRQVWDQWO\ORZHU
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&RQFOXGLQJUHPDUNV
$QDQDO\WLFVROXWLRQIRUWKHGLVSODFHPHQWILHOGGHYHORSHGLQDILQLWHFLUFXODUGLVFZLWKDFHQWUDOFUDFNLQWKHIRUP
RIDUHFWDQJXODUVOLWRIDUELWUDU\RULHQWDWLRQZLWKUHVSHFWWRWKHORDGLQJD[LVZDVSUHVHQWHG7KHPDLQLQQRYDWLRQVRI
WKHVROXWLRQLQMX[WDSRVLWLRQWRH[LVWLQJRQHVDUHUHODWHGWRWKHNLQGRIORDGLQJLPSRVHGSDUDEROLFGLVWULEXWLRQRI
UDGLDOVWUHVVHVDORQJWZRILQLWHDUFVRIWKHGLVF¶VSHULSKHU\ WKHFORVHQHVVRIWKHVKDSHRIWKHGLVFRQWLQXLW\WRWKDW
DFWXDOO\PDFKLQHGLQSUDFWLFDODSSOLFDWLRQVDQGILQDOO\WKHIDFWWKDWLWLVUHOLHYHGIURPWKHµVKRUW¶FUDFNDVVXPSWLRQ
7KHDERYHDGYDQWDJHVGHILQLWHO\FRXQWHUEDODQFHWKHOLPLWDWLRQVRIWKHSUHVHQWDQDO\VLV,QIDFWEHVLGHVWKHLVRWURS\
DQGOLQHDULW\DVVXPSWLRQVZKLFKUHVWULFWWKHDSSOLFDELOLW\RIWKHVROXWLRQWRPDWHULDOVZLWKRXWGLVWLQFWDQLVRWURS\GL
UHFWLRQVRQO\DILQLWHQXPEHURIWHUPVRIWKHLQILQLWHVHULHVRI(TZHUHWDNHQLQWRDFFRXQWLQRUGHUIRUPDQDJHDEOH
IRUPXODH WR EH REWDLQHG IRU ERWK WKH FRPSOH[ SRWHQWLDOV DQG WKH FRPSRQHQWV RI WKH GLVSODFHPHQW ILHOG 7KHVH
OLPLWDWLRQVE\QRPHDQVGHWHULRUDWHWKHYDOXHRIWKHVROXWLRQSUHVHQWHG7KHIRUPXODHLQWURGXFHGIRUWKHGLVSODFHPHQW
FRPSRQHQWVZKLFKDUHRIFORVHGIRUPDQGDQDO\WLFQDWXUHSHUPLWWKRURXJKSDUDPHWULFVWXG\RIWKHGLVF¶VDQGVOLW¶V
GHIRUPHGVKDSHVDQGFRXOGEHIRUH[DPSOHYHU\XVHIXOLQWKHYDOLGDWLRQRIFRPSOLFDWHGQXPHULFDOPRGHOV
7KHUHVXOWVRIWKHDQDO\VLVLQGLFDWHFOHDUO\WKDWWKHVWDQGDUGL]HGSURFHGXUHDGRSWHGIRUWKHGHWHUPLQDWLRQRIIUDFWXUH
WRXJKQHVV.,&E\PHDQVRIWKH&&1%'WHVWPXVWEHFDUHIXOO\UHFRQVLGHUHGLQWKHGLUHFWLRQRIWDNLQJLQWRDFFRXQW
WKHUROHRIWKHVOLW¶VZLGWKRQWKHDPSOLILFDWLRQRIWKHVWUHVVILHOGLQWKHLPPHGLDWHYLFLQLW\RIWKHVOLW¶VFURZQ,QGHHG
LQFDVHWKHZLGWKRIWKHVOLWLVILQLWHWKH6,)FRQFHSWLVXQQDWXUDODQGWKHUHIRUHLWFDQQRWEHXVHGIRUWKHWUDQVLWLRQIURP
WKH&67%'WRWKH&&1%'FRQILJXUDWLRQZKLFKLVWKHSURFHGXUHDGRSWHGIRUWKHFDOFXODWLRQRI.,&IURPWKHUDZGDWD
0RUHRYHUWKHUROHRIVRPHDGGLWLRQDOIHDWXUHVRIWKHVSHFLILFFRQILJXUDWLRQHQOLJKWHQHGLQWKHSUHVHQWDQDO\VLVVKRXOG
EHDOVRWDNHQVHULRXVO\LQWRDFFRXQWLQFDVHRIPL[HGPRGHORDGLQJ7KHURWDWLRQRIWKHVOLW¶VD[LVIRUH[DPSOHGRHVQRW
SHUPLWPDLQWHQDQFHRIJOREDOHTXLOLEULXPXQOHVVRQHFRQVLGHUVDFRPSOHPHQWDU\VWUHVVGLVWULEXWLRQREYLRXVO\RI
IULFWLRQDOQDWXUHDFWLQJDORQJWKHGLVFMDZFRQWDFWDUF$OVRWKHSRVVLEOHFRQWDFWRIWKHVOLW¶VOLSVDQGWKHLQHYLWDEOH
JHQHUDWLRQRIFRQWDFWVWUHVVHVYLRODWLQJWKHERXQGDU\FRQGLWLRQVHVSHFLDOO\LQFDVHRIPDWHULDOVRIUHGXFHGVWLIIQHVV
FRXOGEHWKHUHDVRQRIHUURQHRXVUHVXOWVLQFDVHRI RI YDOXHVKLJKHUWKDQRQHVDURXQGIRUW\GHJUHHV
7KHDERYHGLVFXVVLRQVKRXOGQRWEHFRQFHLYHGDVDQDULGDQGPDOLFLRXVFULWLFLVPDJDLQVWWKH%UD]LOLDQGLVFWHVW
HLWKHULQWKHIRUPRILQWDFWGLVFLQGLUHFWWHQVLOHWHVWRULQWKHIRUPRIWKH&&1%'FRQILJXUDWLRQ%RWKWHVWVDUHSURYHQ
LQYDOXDEOHIRUSUDFWLFDODSSOLFDWLRQVPDLQO\GXHWRWKHLUVLPSOLFLW\DQGUDSLGLPSOHPHQWDWLRQ7KHSUHVHQWVWXG\LVWR
EHRQO\FRQVLGHUHGDVDVWHSIRUDGHHSHULQVLJKWLQWRWKHWHVWVDQGEHWWHUXQGHUVWDQGLQJRIWKHQDWXUHRILWVUHVXOWV
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E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WKHVOLW¶VZLGWKIRUWKHFRUQHUUHGFRORUDQGWKHPLGSRLQWRIWKHVOLW¶VVKRUWHGJH
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$FNQRZOHGJHPHQWV
7KHSUHVHQWUHVHDUFKLVFRILQDQFHGE\WKH(8(XURSHDQ6RFLDO)XQG(6)DQG*UHHNQDWLRQDOIXQGVWKURXJKWKH
2SHUDWLRQDO3URJUDP³(GXFDWLRQDQG/LIHORQJ/HDUQLQJ´RIWKH1DWLRQDO6WUDWHJLF5HIHUHQFH)UDPHZRUN165)
5HVHDUFK)XQGLQJ3URJUDP7+$/(65HLQIRUFHPHQWRIWKHLQWHUGLVFLSOLQDU\DQGRULQWHULQVWLWXWLRQDOUHVHDUFKDQG
LQQRYDWLRQ7KLVILQDQFLDOVXSSRUWLVNLQGO\DFNQRZOHGJHGE\WKHDXWKRUV
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